More than four decades back the pioneer work of Rogers (19I3) gave to the world a new and a more or less complete treatment of cholera. His most important therapeutic contributions were: (i) Treatment of dehydration and shock by hypertonic saline transfusions; (2) treatment of uraemia and acidosis by alkaline saline transfusions; and (3) possibly a much less outstanding treatment, viz. the endeavour to control the bowel infection by means of permanganate pills.
By adopting all or some of the above lines of treatment, the previous high mortality rate of 40 to 6o per cent. of cholera has come down in the recent years to a comparatively lower figure of 20 to 30 per cent. in the hands of the Calcutta physicians (Lahiri, I951; Chatterjee, 1953a ).
This limited variability of the somewhat reduced death rate of cholera possibly depends on the various common factors like the virulence of the vibrios, the immunity of the general population, the rainfall, the subsoil water, the sufficiency of water supply, and also the economic condition of the general population. Such an unusual phenomenon as the mass migration of refugees from Pakistan, with dislocation of the hygienic set up, is expected to aggravate the mortality rate as has been the case in 1955.
Following up the pioneer work of Rogers (I9I3, 1921) , the successive workers have tried by means of other therapeutic agents to stop the major initial symptom of cholera, viz. the copious diarrhoea. The most important of these may be mentioned as the following: Essential oils (Tomb, 1924 (Tomb, , 1927 Lahiri, 195Ia; Bhatnagar et al., 1948) ; and broad spectrum antibiotics) Gauld et al., '949; Chaudhuri et al., 1950;  *Read before the 43rd session of the Indian Science Congress, 1956 , and the Asiatic Society of Bengal, 1956. Das et al., 1951; Seal et al., 1951; Roy Chaudhuri et al., 1952) . However, the continued use of all the above remedies has not been able to substantiate the initial hopes entertained about these drugs. Regarding the more recent newcomers, viz. the sulphonamides and antibiotics, the general pessimistic conclusion is typified by the following statement of Konar et al. (I953) : ' Antibiotics, like terramycin, chloramphenical, aureomycin, and the chemo-therapeutic drugs like sulphaguanidine, formocibazol and sulphadiazine, have been tried in cholera without any significant difference in the mortality rate of treated and controlled cases. ' More recently the two major bowel symptoms of cholera, viz. vomiting and diarrhoea, appear to be controlled by somewhat newer remedies. Vomiting seems to be amenable to an antihistaminic drug, promethazine-8-chlorotheophylline (Avomine). It-is surprising to find that this preparation, which has been usually used to control the nausea and vomiting of motion sickness, can also completely check the vomiting associated with the severest bowel disease of mankind (Chatterjee, I953b, I955a (Chatterjee, 1953a (Chatterjee, , 1955a , the mortality rate being 8.5 per cent. in the treated cases in contrast to the 20 per cent. mortality rate of the control cases. The dose given was i oz. of the raw leaf juice every hour, three times in the beginning, to be similarly repeated after eight hours if the diarrhoea continued.
CHATTERJEE: Reduction of Cholera Mortality
In 1954, however, there was a failure, owing to the destruction of the hospital garden due to structural constructions, and it was not possible to give the patients any Coleus aromaticus juice. The mortality rate of the year rose to i6 per cent.
Previously, with the help of the above product given in the form of raw juice, choleraic diarrhoea could be controlled in 92.5 per cent. of cases (Chatterjee, 1953a, I955a) (Chatterjee et al., I955a, b) . The severe diarrhoea in these cases seemed to be amenable to control by the combined use of terramycin (250 mg. every four hours) and Coleus aromaticus juice (usual dosage). Seven cases of this double infection were given the above combined treatment. All of them recovered. As controls, eight cases were not given terramycin; three of the latter died which gives a rather high mortality figure of 37 per cent.
Terramycin, used alone, however, had not proved to be of any value in the usual cholera cases (Das et al., 1951; Konar and Sen Gupta, I95I; Chatterjee et al., i955a) .
In the control cholera cases treated with the orthodox saline transfusions only it has been found that diarrhoea automatically stops in only I2.5 per cent. of cases in 48 hours (Chatterjee, I953b, I955a) . In the rest the diarrhoea continues beyond this period and leads to further prostration and prolongation of the disease.
All the cases in whom the diarrhoea continued beyond 72 hours were carefully studied. It was found that in these cases there was an associated infection from trichomonas intestinalis, or ascaris lumbricoides with or without the entamoeba histolytica in some cases.
The incidence of trichomona infection was I0.9 per cent., of ascaris lumbricoides 7 per cent., and of eritamoeba hystolytica 6.3 per cent. of the vibrio-positive patients (Chatterjee et al., I955b) .
The trichomona infection appear to be controlled by the use of camaquin (chloroquin), one tablet, 0.2 g., t.d.s. The flagellates usually disappeared after two days, and with the continued dose were absent up to seven days, when most of the patients had to be discharged owing to the rush.
In the ascaris cases santonin was given in i gr. dose twice daily (without calomel or purgative) in the adult on two alternate days with great relief of the subacute bowel symptoms as well as ascaris infection.
Either chloroquin or santonin was given only after 48 hours had passed off. As has been mentioned above, terramycin, along with Coleus aromaticus, was found to be very useful in the acute stages of the double infection with entamoeba histolytica and cholera vibrio. The diarrhoea seemed to be substantially controlled. After a free flow of urine the cases were followed up with a combined tablet of bismuth arsenillate (o.25 gr.), chloroquin (0.075 gr.), and di-iodoquinol (Neoviasept) (thrice daily) up to seven days. The stools were found to be negative both for vegetative or cystic forms of the amoeba at the end of this period.
In all cases in which the diarrhoea failed to respond in 48 hours to Coleus therapy (comprising 26 per cent. of cases), the time-honoured Bael fruit (Aegle marmelos) was given with gratifying results. It was administered in the form of a sugared decoction of the roasted semi-ripe or unripe fruit in i oz. doses given with the three alternate doses of Coleus aromaticus. This combination further increased the number of cases in whom the diarrhoea could be controlled in four days to 97 per cent. Cases with haemorrhagic stools are, however, excluded from consideration in the above group.
Haemorrhagic stools were present in io per cent. of cases (Chatterjee et al., I955b) and at the same time were associated with a severe symptomatology. It or Euphorbiapilulifera (Chatterjee et al., 1955a, b; Chatterjee, 1956) .
It has been an almost unfailing event to have observed the dramatic relief of both diarrhoea and haemorrhage with.the use of the juice of this plant'given thrice daily in i oz. doses along with a little sugar. It is, however, rather strange that Euphorbia pilulifera was not found to be so efficacious in non-haemorrhagic cholera cases (Chatterjee, 1956) .
It is also interesting to note that four cases also showed on culture a combined infection from the cholera vibrio (Inaba) and Shigella flexneri (Chatterjee et al., I955b) . Although one of these was a very severe case with a fatal result, the other three were clinically of moderate severity and all recovered with the Euphorbia pilulifera-cum-usual saline therapy.
The pharmacology and the chemistry of these two vegetable products, viz. Coleus aromaticus and Euphorbia pilulifera, are being thoroughly worked out and will be published subsequently.
As can be expected, the control of copious diarrhoea and vomiting has greatly lessened both the necessity and the quantity of salines. Although all of our cases arrived in an advanced stage of the disease and shock, it was possible to do without intravenous and subcutaneous administration of saline in 19.5 per cent. of cases. The specific gravity of blood of all these lastmentioned cases was I,063 or below. The other cases with a higher specific gravity of blood, who were rather late to be brought in advanced dehydration, had to be given transfusions (Chatterjee, 1955a ).
The Transfusions
The majority of the cases (80.5 per cent.) had to be given intravenous transfusions. As a routine it was found very useful to give the first pint of fluid as Rogers' hypertonic saline (I20 gr. of NaCl to a pint of double distilled water). Owing to the great tendency of production of pulmonary oedema in the cholera patient (Chatterjee et al., 1955c) one has got to be rather careful regarding saline transfusions. From this point of view we have found that human plasma is the safest and the best thing to be given after the first pint of hypertonic saline (Chatterjee et al., 1955a (i) Uraemia. Even after the restoration of specific gravity blood with fluid and electrolytes, the kidney might still fail to work properly, leading ultimately to fatal uraemia which is responsible for about zo per cent. of fatalities (Rogers, 19I3, I92I) . Following the previous work in this line (Chatterjee, 1952) , the writer has found the administration of promethazine hydrochloride (Phenergan) given in th6 kidney region intramuscularly, along with massive intravenous doses of vitamin C (500 mg. to I,000 mg.), of great value both as prophylactic and curative for uraemia. It has been possible to eliminate choleraic uraemia more or less completely by the help of the above line of therapy along with restoration of fluids (Chatterjee, 1952, I955b) . It should be remembered that the kidney failure in cholera is a completely reversible phenomenon, and after the cure of clinical cholera the patient never develops subacute or chronic nephritis or nephrosis (Chatterjee, 1941 (Rogers, 1951; Rossell and Sunderarajan, I926, 1928) , there have been special contributory factors in this present year. The most important of these was the great influx of homeless refugees from Pakistan. The population of the city has increased nearly four times the pre-war figure, resulting in the failure of adequate water supply and dislocation of the public health and hygienic set up. There has also been an excessive overcrowding of the cholera hospitals, including our own. As might be well expected, the mortality rate has gone up beyond the usual range, and as far as it could be gathered from the information supplied by the Calcutta Corporation, the mortality rate has been 32 per cent. of the affected cases in the period from March to June. The treatment of cholera cases in other hospitals, as well as of the private cases, has been more or less on orthodox lines, consisting mainly on salines, sulpha drugs and kaolin. The unusual factors, briefly mentioned above, have been evidently the cause of heightened mortality rate.
Following up the therapeutic experiences gained previously during the epidemics from I951 onwards, some of the newer drugs and methods mentioned in this paper were routinely adopted in the writer's ward during this year's epidemic.
On the other hand, some of the-old remedies' previously commonly used, such as atropine and adrenaline, were not used in our cases for reasons mentioned. The sulpha drugs were studiously avoided on account of their tendency to produce uraemia and increased mortality (Lahiri, 195Iia) .
Kaolin has been discarded, being useless'(Manson- Bahr, 1940) .
The cholera mortality figures of the writer's ward for April and May, 1955, are compiled here, side by side with the general cholera mortality rate of the city of Calcutta as a whole, in Table I . It would be seen that the mortality figures of the former place were 7 per cent. for April, 5 per cent. for May, and'6'per cent. for both the months combined.
The corresponding figures for the over-all cholera mortality of Calcutta were 30 per cent., 32.2 per cent., and 32 per cent. for the respective periods.
The accompanying chart shows the steady declining rate of cholera mortality year by year in the former hospital after the institution of the newer methods of treatment enumerated in this paper. The average of the entire I955 epidemic (March to June) was 7 per cent. in this hospital and that of Calcutta was 32 per cent. This last particular epidemic again happened to be an extremely severe one, the total cholera mortality of Calcutta being 36.5 per cent.
In contrast to this, the total mortality rate of the writer's ward during the identical period sho*wed a further and remarkable diminution and was only 4.7 per cent.
It is presumed that the more or less complete control of choleraic diarrhoea, of the severe shock-producing vomiting, and of the prevention and cure of the various fatal complications such as choleraic uraemia, hyperpyrexia, etc., as well as the newer agents for intravenous transfusions such as plasma and pyrrolidones, have been the causes for this remarkable difference between the mortality rate of our own hospital and that of Calcutta, in which latter place the treatment more or less consisted of stereotyped intravenous salines.
It is unfortunate, however, that reliable cholera statistics of Calcutta are available for I955 and 1956 only. These have been jotted down side by side with the mortality statistics of our ward from 1951I to 1956, the latter showing a progressively downward trend for the last five years until the same was less than 5 per cent. in I956, in spite of the fact that most of our cases were admitted in an advanced degree of shock.
It may be repeated that the cholera mortality rate of Calcutta in I956 was more than 36 per cent.
Case Note
For clinical interest regarding the details of treatment actually employed by us, the casehistory of a fairly severe case is given. This will also indicate the new lines of treatment followed in our hospital.
A (2) Haemorrhagic stools, by Euphorbiapilulifera.
